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Abstract
Background: Evidence Based Practice (EBP) involves making clinical decisions informed by the
most relevant and valid evidence available. Competence can broadly be defined as a concept that
incorporates a variety of domains including knowledge, skills and attitudes. Adopting an evidence-
based approach to practice requires differing competencies across various domains including
literature searching, critical appraisal and communication. This paper examines the current tools
available to assess EBP competence and compares their applicability to existing assessment
techniques used in medicine, nursing and health sciences.
Discussion: Only two validated assessment tools have been developed to specifically assess all
aspects of EBP competence. Of the two tools (Berlin and Fresno tools), only the Fresno tool
comprehensively assesses EBP competency across all relevant domains. However, both tools focus
on assessing EBP competency in medical students; therefore neither can be used for assessing EBP
competency across different health disciplines. The Objective Structured Clinical Exam (OSCE) has
been demonstrated as a reliable and versatile tool to assess clinical competencies, practical and
communication skills. The OSCE has scope as an alternate method for assessing EBP competency,
since it combines assessment of cognitive skills including knowledge, reasoning and communication.
However, further research is needed to develop the OSCE as a viable method for assessing EBP
competency.
Summary: Demonstrating EBP competence is a complex task – therefore no single assessment
method can adequately provide all of the necessary data to assess complete EBP competence.
There is a need for further research to explore how EBP competence is best assessed; be it in
written formats, such as the Fresno tool, or another format, such as the OSCE. Future tools must
also incorporate measures of assessing how EBP competence affects clinician behaviour and
attitudes as well as clinical outcomes in real-time situations. This research should also be conducted
across a variety of health disciplines to best inform practice.
Background
What is competence and why is it important?
Competence can broadly be defined as a concept that
incorporates a variety of domains including knowledge,
skills and attitudes. [1] Health professionals may demon-
strate overall competence in their relevant discipline via a
four step process including; (1) knowledge, (2) compe-
tence (specific to the task), (3) performance, and (4)
action. [2] Apart from knowledge, skills and attitudes,
competence also incorporates a health professional's
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problem solving skills (e.g. ability to critically think and
apply clinical reasoning) and ability to work as a team
member and communicate effectively, both in a written
and verbal format. [3] Assessing competences can focus
on any one of these domains.
What is Evidence Based Practice (EBP) competence?
Evidence based practice (EBP) involves making clinical
decisions informed by the most relevant and valid evi-
dence available. [4] EBP has been described as the integra-
tion of clinical expertise and patient values with the best
available research evidence. [4] Clinical expertise draws
on the health professional's clinical skills and past experi-
ence to identify and treat each patient's individual circum-
stance. Patient values encompass the personal concerns,
expectations, cultural influences and characteristics of
individuals during the clinical encounter. The best
research evidence draws on the highest quality of clini-
cally related research. The integration of these three ele-
ments increases the potential for positive health
outcomes.
EBP requires the health professional to apply the best
available evidence to assist with their clinical decision
making. [4] The practice of EBP consists of the following
key steps;
1. Converting clinical scenarios into a structured
answerable question,
2. Searching the literature to identify the best available
evidence to answer the question,
3. Critically appraising the evidence for its validity and
applicability, and
4. Applying the results of the appraisal into clinical
practice
5. Evaluation/assessment of the EBP process. [4]
Each step of the EBP process requires a different level of
knowledge and skill (i.e. competence).
• Step 1 requires knowledge to construct a question
using the PICO mnemonic,
￿ Step 2 requires the acquisition and application of lit-
erature searching skills across a variety of databases,
￿ Step 3 requires a certain level of expertise in epidemi-
ology and biostatistics, and
￿ Step 4 requires an ability to synthesise and commu-
nicate the results to relevant parties (i.e. health profes-
sionals, patients).
￿ Step 5 requires the health professional to evaluate
the EBP process and assess its impact within the clini-
cal context in which it was implemented.[5]
Has assessment of EBP competence previously been 
investigated?
A systematic review published in 2001 investigated the
effects of teaching EBP skills to health professionals with
respect to their EBP competence. [6] It identified one ran-
domised controlled trial (RCT), which concluded that
teaching EBP skills in a post-graduate environment
increased participants' EBP knowledge and skills. How-
ever, a limitation of that RCT was that no validated assess-
ment tool was applied to distinguish the effects of pre/
post training in EBP. Rather, participants were asked to
complete a 'self-assessment' of their EBP competencies.
Self-review is a subjective form of assessment, with partic-
ipants often factoring other variables that they perceive
may have influenced their performance, thereby skewing
the actual performance and outcome. [7] Participants are
also prone to experiencing recall bias, whereby they may
believe that their baseline ability was much poorer than it
actually was, therefore increasing their perceived improve-
ment following the training intervention.
Discussion
Few validated assessment tools have been developed to
assess EBP competence. Assessment tools used to assess
EBP competence have primarily focussed on medical stu-
dents and graduates. [8] The majority of these assessment
tools have been self reports and learner satisfaction ques-
tionnaires – both of which are limited in their use in
assessing EBP competence as previously explained. [9-11]
A recent systematic review appraised instruments for eval-
uating EBP teaching. [12] It identified 104 unique instru-
ments, most of which were administered to medical
students and postgraduate trainees. These instruments
aim to evaluate EBP competence of students/trainees,
effectiveness of EBP curricula and student/trainee behav-
iour. It identified that the majority of instruments pre-
dominantly focused only on one aspect of EBP (critical
appraisal). The Fresno and Berlin assessment tools were the
only instruments to evaluate all steps of the EBP process;
with both containing measured psychometric properties,
objective measured outcomes and established validity
and reliability references for individuals. [12-14]
The Berlin assessment tool
The Berlin assessment tool measures medical profession-
als' EBP competence (skills and knowledge). [14] It was
constructed by a panel of EBP experts and validated in aBMC Medical Education 2009, 9:53 http://www.biomedcentral.com/1472-6920/9/53
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group of medical health professionals attending a course
on EBP. The Berlin tool consists of 15 multiple choice
questions (MCQs), which primarily focused on assessing
the participant's epidemiological skills and knowledge.
The EBP competencies of participants were compared to a
'control' group of medical professionals at the conclusion
of the course. The Berlin tool was able to reliably distin-
guish expertise between the two groups. Although the Ber-
lin  tool is described as a tool that can assess EBP
competence, it only assesses one component of EBP ('Step
3' of the EBP process). It contains no assessment of the
other three key steps needed to demonstrate complete
competence in EBP. Similarly, it has only been designed
to assess EBP competence in medicine – it does not assess
EBP competence across other health disciplines (e.g. nurs-
ing, allied health etc). Therefore, the Berlin tool can only
at best truly assess one component of EBP competence.
The Fresno assessment tool
The Fresno assessment tool also measures medical profes-
sionals' EBP competence (skills and knowledge). [13] The
Fresno tool consists of two clinical scenarios with open
ended questions. Participants are required to complete the
four key steps of EBP process in order to adequately
answer the open ended questions relating to the clinical
scenarios. The Fresno tool has been validated with medical
residents and has shown to have good inter-rater reliabil-
ity, since it requires expert knowledge to assess open
ended answers. The Fresno tool is the only standardised,
objective measure of EBP competence currently available,
since it measures the participants' knowledge and skill
across the four key EBP steps. It requires the participant to
demonstrate their knowledge, competence, performance
and action across all four components to successfully
demonstrate EBP competence. [2] Although the Fresno
tool assesses complete EBP competence, it is limited in its
applications as it has only been developed for use in med-
icine. Therefore, it cannot be used to assess EBP compe-
tence in other health disciplines (e.g. nursing, allied
health).
What other assessment tools could be used to assess EBP 
competence?
Written items, such as Extended Matching Questions
(EMQs) and MCQs, are best utilised to assess the learner's
core clinical knowledge [15]. These assessment tools may
be useful in assessing one aspect of EBP competence (e.g.
step 3), as is the case with the Berlin test; however, they are
not suitable if competence across all four EBP domains is
sought. Although there are several papers providing
MCQs and EMQs to assess EBP knowledge,[16] no litera-
ture currently explores the validity of using MCQs or
EMQs as an assessment tool for EBP competence. Several
self-directed, continuing education exercises such as the
PEARLS (Presentations of Evidence Abstracted from the
Research Literature for the Solution of Real Individuals'
Clinical Problems) exercise provide clinicians with a
formative method of assessing their EBP competence.
[17,18] These exercises also provide practicing clinicians
with the opportunity to integrate the principles of EBP in
their daily clinical environment. However, little research
has been done to ascertain the psychometric properties,
and established validity and reliability references for such
tools.
The Objective Structured Clinical Exam (OSCE) has been
demonstrated as a reliable and versatile tool to assess stu-
dent clinical competencies, practical and communication
skills. [19-22] Assessing competence in EBP can be diffi-
cult due to the various cognitive skills and knowledge that
must be performed. However, the OSCE has great scope to
adequately test student competency for various reasons.
The OSCE simulates 'real-life' situations that the student
may encounter in the clinical environment. Recently, sev-
eral studies have published preliminary results exploring
the value of assessing EBP competency via OSCEs. [23-27]
All of the studies reported very good construct validity and
inter-rater reliability. However, few assess all four compo-
nents within the OSCE framework and all studies were
conducted with undergraduate medical students; thereby
limiting the generalisability of the results. Additionally,
none of the studies incorporated a validated tool for
assessing EBP competence; with participants were
assessed according to a pre-determined check list, or on a
Likert scale. [23-27]
How is EBP competence assessed across health disciplines?
Due to the lack of data in the current literature it is not
possible to compare how EBP competence is assessed
across difference health disciplines. The Berlin and Fresno
tools have both been validated as tools to assess EBP com-
petence within medicine. Another version of the Fresno
tool is currently being developed to assess EBP compe-
tence in other health disciplines. However, apart from
that development no other assessment tools, or studies
investigating assessing EBP competence in disciplines
other than medicine, have been published.
It has been little more than a decade since the notion of
integrating evidence into clinical decision making was
proposed and the field of EBP first developed. [4] The past
decade has seen tremendous growth in the field, with
institutions such as the Cochrane Collaboration, and
methodologies, including the systematic review, now
widely accepted. Whilst tremendous effort has been put
forth into the development of EBP methodologies and
teaching EBP competencies, relatively little research has
been performed on these topics. [8]BMC Medical Education 2009, 9:53 http://www.biomedcentral.com/1472-6920/9/53
Page 4 of 5
(page number not for citation purposes)
There is a dearth of literature exploring how EBP should
best be taught (e.g. lectures, tutorials, case based presenta-
tions and journal clubs) – therefore it is difficult to ascer-
tain how EBP competencies should be assessed. Many of
the studies published on teaching EBP have focussed on
methods to impart new knowledge. In doing so research-
ers have struggled to define the specific changes they wish
to achieve in implementing their EBP teaching interven-
tions (e.g. knowledge, behaviour, or both). Until recently
these studies have relied on assessing EBP related compe-
tencies on self reports and ad-hoc evaluations, rather than
validated assessment tools such as the Berlin and Fresno
tools. Even with the advent of the Berlin and Fresno tools,
no new studies, apart from the original papers, have
adopted their use in assessing EBP competency.
Avenues for future research
Further research needs to be conducted across a variety of
areas to comprehensibly explore assessment of EBP com-
petence. Further development on specific assessment
tools, such as the Fresno tool, is required so that it can be
applied across various health disciplines. Developing an
OSCE version of the Fresno tool would further enhance its
ability to assess participants' communication skills in
EBP. An OSCE version of this tool would provide greater
scope to assess specific EBP competencies (such as search-
ing the literature online) in a restricted timed environ-
ment that mimics the real time situation that most
clinicians will experience.
Impact on clinical behaviour and outcome is an impor-
tant measure of EBP. The Fresno and Berlin tools assess all
four domains of EBP however; neither assesses the fifth
element of EBP – evaluating/assessing the effectiveness of
the EBP process. One method posed for evaluating the
EBP process is conducting an audit of clinical processes
and outcomes. Such a process would entail comparing
actual practice, as a result of adopting an EBP approach, to
a standard of practice. [28] A simple method of conduct-
ing such an audit may include incorporating an activity
diary to document activities directly related to EBP, such
as online searching or critical appraisal. [29] Few current
instruments assess changes in behaviour and attitudes in
great depth, with none exhibiting acceptable levels of
validity. [12] The use of such diaries should also be
explored as a method for evaluating any changes in atti-
tude and/or behaviour directly related to EBP.
Whilst achieving a high level of EBP competence might be
desirable for many health professionals, others might pre-
fer achieving a high level in only certain domains of EBP.
This divergence in needs has lent support to adopting a
framework for evaluating teaching methods for EBP. [30]
Such a framework ponders evaluating EBP competence
according to the need of the learner. A busy clinician may
only wish to utilise pre-appraised information, hence it
may be appropriate not to evaluate step 3 of the EBP proc-
ess. Further research is needed to identify whether the
Fresno  and  Berlin  tools can be modified and integrate
other essential aspects to evaluation, such as clinical audit
and EBP competence according to needs. It is also neces-
sary to explore how pragmatic such an integrated
approach may be across several health disciplines.
Summary
￿ There is a current dearth of evidence exploring the
best methods of assessing EBP.
￿ The Fresno tool currently is the most appropriate tool
to assess EBP competence.
￿ Further development of the Fresno tool is needed to
accommodate assessment of EBP competence across a
variety a health disciplines.
￿ Demonstrating EBP competence is a complex task –
no single assessment method can adequately provide
all of the necessary data to assess complete EBP com-
petence.
￿ Future tools must incorporate measures of assessing
how EBP competence affects clinician behaviour and
attitudes as well as clinical outcomes in real-time situ-
ations.
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